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1 INTRODUCTION

1.1 Purpose

This document describes tial and evaluation activities of the ADAMANTIUNystem

More specifially, the documendescribes a number of tasks that are identified for the
functional Validation of ADAMANTIUM components and siglystems as well as some
performance level experimentati of the ADAMANTIUM approach to be carried out in the
testbed. The identified tasks include the methodology to be undertaken for performing the
functional/operational tests, definition of some senddented test scenarios, systéwuel
operational testscenarios and functional and performance level test campaigns and
identification of the expected results. These scenarios and tests have been conducted in the
ADAMANTIUM small scale prototype testbed, under real service conditions.

1.2 Audience

This delivenble is addressed to an audience, which can be considered as twofold:

A For the needs of ADAMANTIUM, this deliverable targets all people involved in
integration of IPTV and VoIP equipments and applications.

A Beyond the needs of ADAMANTIUM, the current dedihable can be further exploited
by the industry as a reference document teports on the efficiency of an enhanced
IMS infrastructure, which is equipped withRQoSaware MCMS and VoIRIPTV
serviceswith adaptatiorcapabilities

1.3 Scope of the document

The scope of this deliverable is to report the trial and evaluation activities that have been
performed within the framework of Task 5.4 of ADAMANTIUM project, exploiting the fully
functional prototype that has been developed at the premises of partheid@G®IRritos.

1.4 Structure of the document

Upon completing theintegrationo f t he ADAMANTI UM pl atfor mdés
ADAMANTIUM smalktscale prototypelatform, the trials and evaluationactions followed

The main focus of this deliverable is to delserthe above mentioned trials and evaluations
which have beemerformed on the ADAMANTIUMprototype platform. The Deliverable

D5.3 has the followingtructure:

Chapterl provides a brief introduction ami@scriptionof this deliverable.
Chapter2 provides the full trial process of the ADAMANTIUM pilot platform.

Chapter3 describes the evaluation process of the ADAMANTIUM pilot platform and
provides the evaluation results.

Chapterd provides thdenchmarking tests &dDAMANTIUM system
Chapter 5 provides glossary for this document.
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2 ADAMANTIUM SMALL -SCALE PROTOTYPE TRIALS

This chapter summarizes the trial actions that have been performed within the evaluation
processin order to testhe properfunctionality and operability of the various modules that
build the smaliscale prototype platforrof ADAMANTIUM project

2.1 IMS Modules

In this subsection are providethe checklist tableof IMS modules within the activities of
the prototype trials

2.1.1 IMS Mo d u |Opesability Checklist

The following table summarizeshe IMS modules operabilitychecklist in the
ADAMANTIUM small scale prototype platform.

IMS Module Functionality Operational Status
Home Subscriber
Server (HSS) Data storage YES
Proxy Call Session Signaling handling,
Control Function request/response YES
(P-CSCF) validation/forwarding

Izt Sl Message routing to the

Session Control YES
Function (I-CSCF) correct SCSCF
Service Call Session Sessioncontrol and
Control Function registration services for YES
(S CSCF) Users
RTPProxy Service Proxy YES
Policy and Charain Decision about the flow
y : ging characteristics according to YES
Rules Function (PCRF) data from IMS
Policy and Charging :
Enforeement Eunction Flow enforcement according YES

(PCEF) to PCRF's decisions

Table1l IMS Modules and thewperablity in ADAMANTIUM platform

As it can be concluded by the above Table, all the IMS modales$ beoperational in order
to achieve ADAMANTIUM functionality.
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2.1.2 IMS Registration of ADAMANTIUM Modules Checklist

In this subsection the IMS compatibilityequrementsof the various ADAMANTIUM
modulesaretested.The following table summarizes the results:

Modules of the Platform IMS Registration
MCMS YES
MSMM (VolP) YES
MSAM (VolP) YES
MSMM (IPTV) YES
MSAM (IPTV) YES
TNAM NO
TNMM NO
ANAM NO
ANMM NO
VolIP Terminals YES
IPTV Server (MSRF) YES
IPTV Phone YES

Table2 IMS Compatibility of the platform's modul€xecklist

As it can be deduced by the above Table, all the serglated modulesnust belMS-
registered given that the service session mbst known to the MCMSOnly thenetwork
related ones are not necessary to be.

2.1.3 Access and TransportNetwork QoS Checklist

The following table presents the QoS characteristics that are satisfied by the ADAMANTIUM
small scale prototype.

Network Supported Tedinology  Operational Status
Core (Transport) Network DiffServ Classes YES
Access Network UMTS Classes YES

Table3 NetworkQoSChecklist

As it can be deduced from the table above, both the TN and AN must implement traffic
differentiation techniques in oedto support ADAMANTIUM system.
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2.1.4 External Network Monitoring Modules Checklist

Table 4presents thexternalnetwork monitoring modules arttleir operational status at the

smallscale prototype platform of ADAMANTIUM.

Network

Core (Transport)

Core (Transport)

Core (Transport)

Core (Transport)

Core (Transport)

Core (Transport)

Access

Access

Access

Module

TN Monitoring
Module

Module
communicating with
the TNMM

Module on the IMM
communicating with
the EMM

Module on the EMM
communicating with
the IMM

Data Merging Module
on EMM

Web Interface

AN Monitoring
Module

Module

communicating with
the ANMM

Web Interface

Functionality

Network Monitoring
using Linux shell
scripts

Data transfer to the
TNMM via socket

Data transfer to the
EMM via socket

Data transfer to the
IMM via socket

Merging of data
coming from all nodes
of the TN

Presentation of

Monitored Data

through a Web
Browser

Network Monitoring
using Linux shell
scripts

Data transfer to the
ANMM via socket

Presentation of

Monitored Data

through a Web
Browser
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Operational
Status

YES

YES

YES

YES

YES

YES

YES

YES

YES

Table4 ExternalNetwork Monitoring Module€hecklist

2.1.5 External Network Adaptation Modules Checklist

Table 5presents thehecklistof the external network adaptation modules and the operational

staus of the respective modules at the sraadlle ADAMANTIUM prototype

Network

Core (Transport)

Access

Module

Module
communicating
with the TNAM

Module
communicating
with the ANAM

: . Operational
Functionality Status
Data transfer to
the TNAM via YES
socket
Data transfer to
the ANAM via YES
socket

Table5 ExternalNetwork Adaptation ModulegShecklist
E ADAMANTI UM
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2.2 MCMS Modules Checklist

Table 6 presents the checklist of the MCMS modules and the operational status of the
respective modules at the smsdlale ADAMANTIUM probtype

. : Operational
Module Functionality Status
Session InitiationT Decisions about
s Monitoring/Adaptation Actions YES
Session Initiation Data Transfer to AEM
sl T Monitoring Data Transfer to AEM V=S
Adaptation Commands from AEM to
MR TAMs and Serers =s
Monitored Data Transfer from Core
U Network to AEM via socket YES
Adaptation Commands from AEM to
TNAM Core Network via socket YES
Monitored Data Transfer from Access
S Network to AEM via socket =
Adaptation Commands from AEM to
ANAM Access Network via socket YES
MSMM - Communication from MCMS/MSMM to YES
SipAgent(VolIP) VolP TAM
MSAM - Communication from MCMS/MSAM to YES
SipAgent(VolP) VolP TAM
MSMM - Communication from MCMS/MSMM to YES
SipAgent(IPTV) IPTVPhone and MSRF
MSAM - Communication from MCMS/MSAM to YES
SipAgent(IPTV) IPTVPhone and MSRF
MCMS Storage of Session Data and Adaptation
YES
Database Rules

Table6 MCMS ModuleChecklist

As it can be deduced from the Table above, all the MCMS modules must be enabled in order
to support ADAMANTIUM system.
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2.3 ADAMANTIUM Terminals Checklist

Table 7summarizes the checklist of ADAMANTIUM terminals and depitte respective
operational status of the smaltale prototype.

Service Module Functionality Operational Status

PQoSAware IMS-

VolP . VolIP calls YES
Communication
: QoS calculation
VolP P%%i fn"n?]ri‘é;:\c’)'f’ and ALARM YES
sending to MCMS
Codec adaptation
VoIP PQoSAwa(e IMS- capability after YES
Communicator messages from
MCMS
Video Streaming
IPTV IPTV Server (MSRF) with VLC YES
IPTV | IPTV Server (MSRF) | Y'deo Streaming YES
with Gstreamer
Video Receiving
IPTV IPTV Phone with VLC YES
IPTV IPTV Phone YIEED BRI YES

with Gstreamer

QoS calculation
IPTV IPTV Phone and ALARM YES
sending to MCMS

Picture Format and
Bitrate Adaptation
IPTV IPTV Server (MSRF) capability after YES
messages from
MCMS

Table7 Terminal Module€hecklist

As it can be deduced from the Table above, a terminal in order to support ADAMANTIUM
system must be PQe&vare, IMS compatible and support both IPTV and \&&8Rvice.
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2.4 VolP Service Checklist

Table 8presents the checklist of VoIP service, which is successfully passed by the small scale
ADAMANTIUM prototype.

Operational
Process Status

All modules initiated YES

All modules registered YES

Clientl calls Client2 YES

Client2 sends positive response to Clientl YES

Session Initiation From IMS YES

Flow Enforcement from PCF YES

Session Initiation From MCMS'i storage to Database YES

Clientl observes PqoS = max when no loss in Networks YES

Client2 observes PgoS = ax when no loss in Networks YES

Loss introduction in Access Network YES

Clientl observes 2 < PqoS < 3 (two consecutive values) and sends WARNIN(C YES
ALARM to MCMS/AEM through MSMM SIP AGENT

MCMS/AEM sends Monitoring command to TN, AN, codec adaptation YES

command to TAM (G711->GSM->G723) and stores the data to the DB
Loss introduction in Access Network YES
Client1 observes PqoS < 2 (two consecutive values) and sends RED ALARM t YES
MCMS/AEM through MSMM SIP AGENT
MCMS/AEM sends Adaptation command toAN (BACKGROUND -
>CONVERSATIONAL), codec adaptation command to TAM (G711>GSM- YES
>G723) and stores the data to the DB

Client1 observes PgoS = max when no loss in Networks YES

Loss introduction in Core Network YES

Clientl observes 2 < PqoS < 3 (two conséive values) and sends WARNING YES
ALARM to MCMS/AEM through MSMM SIP AGENT
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MCMS/AEM sends Monitoring command to TN, AN, codec adaptation YES
command to TAM (G711->GSM->G723) and stores the data to the DB

Loss introduction in Core Network YES

Client1 observes PqoS < 2 (two consecutive values) and sends RED ALARM t YES

MCMS/AEM through MSMM SIP AGENT

MCMS/AEM sends Adaptation command to TN (BE>EF), codec adaptation YES
command to TAM (G711->GSM->G723) and stores the data to the DB

Clientl observes PQS = max when no loss in Networks YES

Clientl terminates call YES

Client2 sends positive response to Clientl YES

Session Termination From MCMSi storage to Database YES

Flow Deletion from PCF YES

Session Termination From IMS YES

Modules Deregistered YES

Modules Deactivated YES

Table8 VolP Service Checklist

2.5 IPTV Service Checklist

Table 9presents the checklist of IPTV service, which is successfully passed by the small scale
ADAMANTIUM prototype.

Process Opg::;tzfsnal
All modules initiated YES
All modules registered YES
IPTVPhone gets connection to the MSRF YES
IPTVPhone asks the MSRF for the video YES
MSREF starts streaming the video to the IPTVPhone YES
Session Initiation From IMS YES
Flow Enforcement from PCF YES
Session Initiation Fom MCMS i storage to Database YES
IPTVPhone observes QDM (Quality Degradation Meter) value = min when no loss in Networks YES
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Loss introduction in Access Network YES
IPTVPhone observes 2 < QDM < 3 and sends WARNING ALARM to MCMS/AEM through YES
MSMM SIP AGENT
MCMS/AEM sends Monitoring command to TN, AN, bitrate (500kbps>300kbps) and picture YES
format (CIF ->QCIF) adaptation command to IPTVPhone and stores the data to the DB
Loss introduction in Access Network YES
IPTVPhone observes QDM > 3 and sendRED ALARM to MCMS/AEM through MSMM SIP YES

AGENT

MCMS/AEM sends Adaptation command to AN (BACKGROUND->STREAMING), bitrate
(500kbps>300kbps) and picture format (CIF->QCIF) adaptation command to IPTVPhone and YES
stores the data to the DB

IPTVPhone obsenes QDM (Quality Degradation Meter) value = min when no loss in Networks YES

Loss introduction in Core Network YES

IPTVPhone observes 2 < QDM < 3 and sends WARNING ALARM to MCMS/AEM through

MSMM SIP AGENT s
MCMS/AEM sends Monitoring command to TN, AN, bitrate (500kbps->300kbps) and picture YES
format (CIF ->QCIF) adaptation command to IPTVPhone and stores the data to the DB
Loss introduction in Core Network YES
IPTVPhone observes QDM > 3 and sends RED ALARM to MCMS/AEM through MSMM SIP
YES
AGENT

MCMS/AEM sends Adaptation command to TN (BE>AF13), bitrate (500kbps>300kbps) and YES

picture format (CIF ->QCIF) adaptation command to IPTVPhone and stores the data to the DB
IPTVPhone observes QDM (Quality Degradation Meter) value = min when no loss in Netws YES
IPTVPhone asks for video stop from the MSRF YES
IPTVPhone disconnects from the MSRF YES
MSREF starts streaming the video to the IPTVPhone YES
Session Termination From MCMSI storage to Database YES
Flow Deletion from PCF YES
Session Termination From IMS YES
Modules Deregistered YES
Modules Deactivated YES

Table9 IPTV ServiceChecklist
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3 EVALUATION

This section summarizes the evaluation actions that have been performed within the
framework of ADAMANTIUM project.

3.1 Aim of the Evaluation

The evaliation process aims ptoving the properoperation of the platform in every step of
the ADAMANTIUM monitoring and adaptation actions.

3.2 ADAMANTIUM Small-scale Prototype

Figure 3.21 describes the network architecture of the ADAMANTIUBMallscale
prototype The testbed consists of a Core (Transport) Network, the Access Netwarks
which the Terminals are connected, the IMS netwamkl the IMS Gateway, which offers
communication among all the above mentioned networksfiaaly the ADAMANTIUM
MCMS entity.

MS
Platform

HSS />'<_\
10.10.10.1

4| PN AN i

i a N SIP.

@ M i Rl

SCSCF
10.10.10.30

i

ICSCE
10.10.10.20

PCSCF
10.10.10.10

VolP TAM

@ (Alice)

‘ : =T / 6
= 3 % (Access Network 2)(§. =25
IPTV serv esR = RG s &

- : f IPTV client

Traffic generator

Figure 3.2-1 ADAMANTIUM Network Testbed

Based on the endser Perceived Qualityhe ADAMANTIUM MCMS (Multimedia Content
Managemeng8ysten) retrieves monitoring data from Transport and Access netwookder
to perform theappropriate daptation decision téhe correspondingmedia delivery chain
node For better understanding and representation of ADAMANTIUM actiogure 3.22
depicts theflow diagramof the MCMS retrieving data from ADAMANTIUM Transport
networkand applying accordingly the appropriate adaptation decision
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Adaptation decision v
To IMM MCMS Monioring data

ADAPTATI |
DAPTATION T e Tl i |

Data traffic

(IPTV+VolIP+Data) (IPTV+VolP+Data)

Figure 3.22 ADAMANTIUM TransportNetworkMonitoring and Adaptation

Following the same proceduigs described aboy€igure 3.23 depicts thdlow diagramof
Access network anché MCMS management system which retrieves the monitoring data in
order todecide on the appropriatdaptationaction and then apply it respectively

Adaptation decision
To PCF

Adaptation

Figure 3.223 ADAMANTIUM Access NetwoMonitoring and Adaptation

Following this introductorsubsectin, which presented very briefly the communication flow
diagrams of the small scapgototype from a conceptual aspect, the nextsadiions present
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the evaluatiorof the ADAMANTIUM prototype,based on the above mentioned architectures
and via testshatusethe network infrastructure depictedfrigure 3.21.

3.3 Evaluation of the project modules through scenarios

Below are summarized the VoIP and IPTV service scenanibih have been used towards
performing the evaluation of the ADAMANTIUM system. Duethe different nature of the

VoIP and IPTV service, for better results both services are examined in a discrefehway.

term d6evaluati on s destep descaplive precedure thad follaneed il st e
order to evaluate from the one hand the ppro functionality and operability of
ADAMANTIUM system and on the other hand the efficiency of the ADAMANTIUM

solution.

3.3.1 VolIP service evaluation scenario

1. Registration oADAMANTIUM VolIP components to IMSVoIP_MSMM _sip-agent,
VolP_MSAM_sipagentclienty

2. Perform a VolP call from clientl (Bob) to client2 (Alice)
3. VoIP call initiation at MCMS (writes the call to MCMS database)

4. Observation of PQoS in both client sides without error (starting codec Gwidx
PQoS value = 4.41). Observation of monitoring in reekw(access and core)

5. Gradually, introduction of packet loss to access network, producing PQoS degradation
and packet loss increment to access network (monitoring)

6. For measured PQoS between 3 and 2, for 2 consecutive values, the TAM (client)
sendsa WARNING alarm. When this is sent, AEM decides to change cddec
G711A GSMA G723) and MCMS requests initiation of monitoring for the networks
(CORE and ACCESS).

7. Increasing the packet loss to access network and for measured PQoS < 2 for 2
consecutive values TAM (@nt) sends RED alarm and AEM decides to perform
adaptation to th&N class from Background to Conversational.

8. The same for introducing packet loss to ¢ and adaptationfathe service class
from BE to EF.

3.3.2 IPTV service evaluation scenario

1. Registratim of ADAMANTIUM IPTV components to IMSIRPTV_MSMM_sip
agenf IPTV_MSAM _sip-agent IPTV server and cliept

2. IPTV client connects (perform a call) to IPTV ser®SRF)sending the attributes of
the requested video and MSMM informs MCMS for the call intiadti

3. By starting the video at client side, tHTV PQo0S meteis started.

4. The video presented without error ATV PQoSvalue is 0 (meaning that the video
has the maximum PQoS)

5. Gradually packet loss introduced to th@ccess network an®TV PQoSshows the
error increment. Also the picture quality decreases.

6. For measuredPTV PQoSvalues between 2 and 3 the client sends a WARNING
alarm to MCMS and the MCMS :

A Requests monitoring from Access and Core network monitoring entities
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A Sendshbitrate (500 kbpsA 300 kbps) and picture format (CIE QCIF)
adaptation decision to IPTV client

7. Increasing the packet loss and for measured valu#8Taf PQoSover 3 the client
sends RED alarm to MCMS and AEM decides to perform adaptation to the access
netwok.

8. The same for introducing packet loss to the core netwuilkiraffic goes from BE to
AF13.

Based on theforementioned scenarios, the evaluation results of VolP and IPTV services
follow.

3.4 VolIP serviceevaluation

This paragraph igledicatedto the VoP service evaluation. The main objectives are to
evaluate all the procedures performed at the TAM side from the registration procedure until
the time that the call end$he next paragraphs describachprocedureseparatelyEach
paragraph comprises ofpaocess description task and the evaluation results task.

34.1 ADAMANTIUM VoIP service registration

34.1.1 Process Description

The evaluation process begins with tielP service registration procedute the IMS
modules, which consists of the VolP TAM registran to the IMS platform. More
specifially, the figures show at the evaluation results sectimiude screenshots of the P
CSCF (IMS platform component) with the VolP TAM registration and a screenshot of VolP
TAM interface showing that the client is retgred to IMSsuccessfully Additionally, a
wireshark screenshot with thegistration SIP messagepigsented.

7 -
Platform
HSS
10.10.10.1
ICSCF SCSCF VolP TAM

10.10.10.20 10.10.10.30 (Bob)

PCSCF £

10.10.10.10

Figure 3.4-1 TAM Registration to IMS for VoIP Service
Figure 3.41 presents the topologyf the VoIP service registration test.
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3.41.2 Evaluation Process Results

0 VolP TAM -sideregistration

Figure 34-2 depicts the VoIP TAM registration output. Initially, the user is not registered and
the terminal asks for t hewiththeauthesticafiodletpanto r d , i

KI-lapPtop. /i r -
JALA PQoS-Aware IMS C AKX

Call Settings Help
X n E
onkaxnCry I Transfer l Dial
et.java.s SRa S

S can seuings Help
all I~
[ Transfer I Dial

et.java.s

Please enter login name and password for the specified realm:

IMPL: alice@ims.adamantium.ar
Password || = o
Realm ims.adamantium.gr £ N . -
o " e Name | Address | Call Status |
| LABEL =Pa:
UG commol et.java.s
Lient=trd[  Answer | [ Hangdp [ answer | [ Hangup |
et.java.s
PHARED_SBIT \ pegisterec 3 Registered as "alice” <sip:alice@ims.ada. D

"NlCodec G711
TAM unregistered TAM registered
as alice to IMS platform

Waiting for credentials

Figure 3.4-2 VolP TAM Registration output

After that, the user gets registered to the IMS (right lpgdre 3.42) and is ready to perform
a VolIP callthrough IMS platformAlso it is easily observed that the codecthe prospective
call is G711.

U P-CSCF TAM registration

Figure 34¢-3 depi cts t he PCSCPF aushenticationggistration proc@ss s U C C ¢
for the user named Alice.

Figure 3.4-3 PCSCFSuccessfuRegistration output
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